Wrch1 is a GTPase-deficient Cdc42-like protein with unusual binding characteristics and cellular effects.
The Rho family of small GTPases controls many biological processes, including cytoskeletal regulation, membrane trafficking, cell adhesion, cell polarization, transcriptional activity, apoptosis, and cell proliferation. Wrch1, which belongs to the Cdc42 subfamily, is one of the least characterized family member. Despite its homology to other Cdc42-like proteins, we found that Wrch1 has unique characteristics. Biochemical experiments showed that Wrch1 has no detectable GTPase activity in vitro and that its intrinsic nucleotide exchange rate is very high in comparison to Cdc42. Furthermore, NIH3T3 cells transiently transfected with Wrch1 showed an up-rounded, retracted phenotype. In addition, Wrch1 was shown to be more efficient than Cdc42 in triggering the formation of filopodia. Serum stimulation of cells expressing Wrch1 induces vigorous membrane blebbing, a phenomenon dependent on the activity of ROCK. In a search for proteins interacting with Wrch1, PAK1 and NCKbeta were identified as binding partners. Interestingly, the interaction to NCKbeta was shown to be mediated via PxxP motifs present in an N-terminal extension of Wrch1 to the second and third SH3 domains of NCKbeta.